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•  2010 Deliverables 
•  Comple:on of VORTEX2 field phase data collec:on ac:vi:es.

•  Quality controlled and supplemental data sets for 5 June 2009 VORTEX2 case  

•  Summary report for automated radar QC 

•  Report on the CAPS real‐:me 3DVAR with assessment of system by 
forecasters and archive of results. 

•  New federal scien:st hired to assist in data assimila:on ac:vi:es.  

•  Warn‐on‐forecast webpage completed and online. 

•  Other deliverables to be discussed elsewhere 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Running (quasi) real:me 3DVAR analysis 

3 Auto‐upda:ng domains based on Max 
Reflec3vity from CONUS Composite 
1  User controlled domain (via GUI) 

Data assimilated and analyses produced every 5 
minutes 

5 minute update cycle 
2 minute processing :me 

Output displayed in WDSSII for user interac:on 
2D displays 
3D displays 
Model output combined with radar as 
“overlays” 

Data mining on 3DVAR analyses products and 
compared to Mul:‐Radar products 

Vor:city Track vs “Rota:onTracks” 
Updra^ strength vs MESH 

2010 cases:  

20100420  20100501  20100516  20100525  20100610  20100616   
20100424  20100510  20100519  20100531  20100611  20100620 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Publica:ons (Conference Papers): 

Stensrud, David J., J. Gao, T. M. Smith, K. Manross, J. Brogden, and V. Lakshmanan, 2010: A real:me weather‐adap:ve 3DVAR analysis system 
with automa:c storm posi:oning and on‐demand capability. Extended Abstracts, 25th Conference on Severe Local Storms, Denver, CO, USA, 
AMS, 8B.1. 

Smith, T. S., K. M. Kulman, K. L. Ortega, K. L. Manross, D. W. Burgess, J. Gao, D. J. Stensrud, 2010: A survey of real‐:me 3DVAR analyses 
conducted durng the 2010 Experimental Warning Program spring experiment. Extended Abstracts, 25th Conference on Severe Local Storms, 
Denver, CO, USA, AMS, P5.7. 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2010 Review 

WoF  Emphasis in the EFP focused 
on fundamental modeling 
challenges: 

•  Model ini<aliza<on 

•  Physics sensi<vity and 
systema<c biases 

•  Ensemble dispersion 

•  Sensi<vity to model grid‐
spacing 

Publica:ons: 
Recently sumbiged overview ar:cle of the 2010 EFP Spring Experiment to BAMS 

3DVar radar and cloud analysis scheme 
used to created ICs – how does it do? 
•  “Upstream lag” in convec:ve systems 
when radar assimila:on not used  

New microphysics schemes were tested 
during SE2010 and each day par:cipants 
were asked to comment on differences in 
the members with only varied microphysics.  

“Did observa<ons fall within range of 
ensemble member solu<ons?”  

•  Although spread wasn’t explicitly evaluated, on 
many occasions it was clear that ensemble was 

under‐dispersive. 

1‐km vs. 4‐km runs were compared each day 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Current repository is NSSL FTP Server 

< hgp://^p.nssl.noaa.gov/projects/warnonforecast > 

• Very basic 
• “One stop shop” 
• “pull” only 
• No Searchability 
• Currently limited to NSSL upload (WoF users outside NSSL currently have 
no easy way to upload data) 
• 5 June 2009 (LaGrange/Goshen V2 Case as example) 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Had/have two students performing manual 
QC on WSR‐88D data 

Eventually segled on SOLOii  as edi:ng tool 

Manually edited cases can/will be used as: 
•   “clean input” for data assimila:on  
•  “Truth” case to compared with 
automated radar QC  techniques 

Cases: 
•  5 June 2009 (KCYS/KFTG) [completed] 
•  11 June 2009 (KPUX/KGLD) [under way] 

Event  Radar  Volume 
Scans 

Eleva3on 
Scans 

Time Period 
(UTC) 

Processing 
Time 

20090605 
(LaGrange/Goshen 
WY) 

KCYS  40  560  205811‐000038 

~ 5 hrs / VS*  
KFTG  36  504  211423‐000125 

20090611  KGLD 

KPUX 

* ‐ Super‐Resolu:on VCPs, and a^er familiariza:on with SOLOii 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Label  Reference  Concept  Z/V  Strengths  Weaknesses 

QCNN  Lakshmanan, V., A. Fritz, T. Smith, K. Hondl, G. J. 
Stumpf, 2007: An automated technique to quality 
control radar reflec:vity data. J. Appl. 
Meteor., 46, 288‐305. 

Neural‐net to dis:nguis 
between good and bad 
echoes 

Z/V  Robust and , and can 
incorporate 
neighboring radars; 
holis:c approach for 
spa:al con:guity 

Takes a while to train 
neural net; mul:‐radar 
errors are addi:ve; may 
need to be retrained for 
climatology 

AR‐VAD  Qin Xu, Kang Nai, Li Wei, Pengfei Zhang, 
Shun Liu, David Parrish, 2010: A VAD‐Based 
Dealiasing Method for Radar Velocity Data 
Quality Control. 
Journal of Atmospheric and Oceanic 
Technology, early online release 

hi‐res VAD, essen:ally 
performed at each gate  V  Good correc:on 

without false 
dealiasing 

Rejects data in sharp 
inversions; requires 
adequate data coverage 
for VAD (fails at long 
range isolated cells) 

2D‐Dealias  Jing, Zhongqi, Gerry Wiener, 1993: Two‐
Dimensional Dealiasing of Doppler 
Veloci:es. J. Atmos. Oceanic Technol., 10, 
798–808. 

2D least mean squares 
run on en:re eleva:on 
scan 

V  Simple; removes 
“noisy” velocity fields 
(seen in upper :lts); 
being implemented by 
NEXRAD 

Assump:on of smooth 
field; fails in strong 
shear (though upgraded 
improvement) 

AP‐Remove  Steiner, Maghias, James A. Smith, 2002: 
Use of Three‐Dimensional Reflec:vity 
Structure for Automated Detec:on and 
Removal of Nonprecipita:ng Echoes in 
Radar Data. J. Atmos. Oceanic Technol., 19, 
673–686. 

Use 3D structure to 
determine precipita:ng 
echoes from AP 

Z/V  Works well in precip, 
and sea cluger 

Struggles with 
widespread/strong clear 
air echo; removes fine 
features such as gust 
fronts 

CREM  V. Lakshmanan, J. Zhang, K. Hondl, and 
C. Langston, ``A sta:s:cal approach to 
mi:ga:ng persistent cluger in radar 
reflec:vity data,'' J. Applied Meteorology, 
vol. s, p. subm, s 2010.  

Real:me cluger map 
collected during non‐
clear air sensing 

Z/V  Adaptable; rerun 
periodically to update 
cluger maps 

Cluger map needs to 
probably be run 
frequently in transi:on 
seasons 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Probably needs to be renamed “Agreed 
Upon Radar Data Format” 

Born out of need to efficiently/effec:vely 
share radar data among WoF users 

Avoid reinven:ng the wheel ‐ if possible 

Assimilators use format “V, W, or X” 

Current paradigm is to use WDSSII to 
implement automated radar QC techniques 
– uses format “Y” 

Turns out  most use some form of netCDF.  
(DORADE sweep file is another possibility) 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Crossing the Radar Data Format and  Data 
Collec<on/Sharing categories… 

•  Server/ repository would have tool(s) to 
allow users to upload data in “na:ve 
format” (whatever the par:cipant is used to 
working in; probably a “restricted” list of 
“common” radar data formats) and server 
would translate that into the common 
FORAY1 – netCDF format 

•  Both user‐uploaded and FORAY‐netCDF 
formats available 

•  Users who upload data are required to 
provide “physical metadata” (informa:on 
about collected data not embedded the 
data) in standardized format (XML?) 

•  Repository would be searchable by date/
category / loca:on / “physical metadata” 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